The Wnt signaling pathway is one of the central morphogenic signaling pathways regulating early vertebrate development. In recent years, it has become clear that the Wnt pathway also regulates many aspects of nervous system development from the patterning stage through the regulation of neural plasticity. In this review, we first present an overview of the components of the Wnt signaling pathway and then go on to discuss the literature describing the multitude of roles of Wnts in nervous system. In the latter portion of the review, we turn to the ways that defects in Wnt signaling lead to neurologic disease.
Wnt pathways
Wnts are secreted glycoproteins that play essential roles in embryogenesis and cortical development. As ligands, Wnts interact with 7-transmembrane, G-protein-coupled receptors called Frizzleds (Fz) to initiate several different signaling pathways (Fig. 1) . The best understood Wnt signaling mechanism-the "canonical" pathwayinvolves the stabilization and translocation of β-catenin to the nucleus. There it acts as a component of a transcriptional signaling complex with members of the Tcf/Lef family of transcription factors to activate target genes (Huang and He, 2008) . Absent Wnt signaling, β-catenin is phosphorylated then targeted for degradation in proteosomes via ubiquitination.
Rather than stabilizing β-catenin, the "Wnt-calcium" pathway utilizes G-protein second-messenger systems to mobilize intracellular calcium stores and activate atypical PKC and other calcium responsive pathways (Kuhl et al., 2001 (Kuhl et al., , 2000a Slusarski et al., 1997) . A third Wnt pathway couples short-term cytoskeletal reorganization, convergent extension, and control of planar polarity through activation of Rho-type GTPases and Jun N-terminal (JNK) serine/threonine kinase (Kohn and Moon, 2005) . This is called the "planar cell polarity" pathway, or "PCP." It is unclear whether the calcium and PCP pathways are truly separable or part of an interconnected signaling web along with the several other reported signaling pathways. Many of the noncanonical effects of Wnt signaling depend on signaling pathways that directly or indirectly regulate cytoskeletal dynamics at or near the cell membrane (Semenov et al., 2007) . Neurobiology of Disease 38 (2010) 148-153 
